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difference of CPU temprature
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Abstract: Difference of power consumptions depending on CPU chips and difference of cooling conditions
creates the situations that CPU tempratures differ, and CPU frequency differs. Under this conditions, per-
formance of paarllel executions will be limited by the lowest performant node. To avoid this, some steps
like distributing loads with awaring performance difference of each node is required. Our issues in this
paper is to make it clear whether we could gain higher performance considering the difference of compute
nodes. In our experiment, we used two nodes with the difference of CPU frequency (under 20%). We used
CPU-intensive HPL benchmark and implemented the per-node load-changable mechanism to study whether
we could achieve higher-performance awaring performance difference. Our experimental results using the
naiive implementation show that we could not confirm the performance improvment when the difference of
CPU frequency is small (under 11% difference). However we could confirm the performance improvment by
reducing the overhead of memory copy in the case where the difference of CPU frequency is small.

HPL implementation awaring performance difference caused by the
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Fig. 1 procedure of HPL
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Fig. 2 HPL process grid
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Fig. 3 the way of changing loads of HPL
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Table 1 HPL parameters used for experiments

value
Ns 40000
NB 168
threshold 16.0
PFACTSs Right
NBMINs 2
NDIVs 2
RFACTSs Right
BCASTSs 1 ring
DEAPTHs 1
SWAP long
swapping threshold 192
L1 in form no-transposed
U in form no-transposed
memory alignment in double | 8

4.00E+02
3.50E+02
3.00E+02
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serverB@2.8GHz serverB@3.0GHz serverB@3.2GHz
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Fig. 6 Experimental result
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Fig. 7 Experimental result(changing the number of load ratio)

o (CPU BIfFJEINAE 5.8%) = (17 : 16)
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CPU BEJEEED 17.6% DG T, AV P FIVAR
WU, 2R IS K 2 MEREm EAERE CE e, —
7, CPU BEEEGED 11.7% D% E T, FIRVE SN
AN

5. /— FHECPU B{EAEHENNETWVIGEE
DeRE

CPU EERREBGEDN 1L.T%E D /N EWEAICBWT
RUFEEZS I K B3R S Nah - T RIS DWW TRl
T35, INHONNZ—2TlE CPU BIEREEZEDNNE L
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Intel Packed API:
e cblas_dgemm _alloc (XEVUH|DHT)
e cblas_dgemm pack (XEU IE—)

e cblas_dgemm_compute (J#5)
e cblas_dgemm_free (X&) BHAY)
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Fig. 8 normal dgemm
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5195 ETIE, NBOHAIT dgemm ZFERTz8, AV
FIVMRIC BT ERER O ¥ —ARET B ARED D 5 72
&, TOHBRFNLI=DICHELTZ. £z, Tdeall 1
V) D FIURRORE RS RIS, FRAEIISER & N5 MERE
ZRLTWA. [5] OREICH B K S, HPL HEAEZEKN
J— RUEEICHIRE S N B /28, 4V T FIVORERERIZ,
KW CPU S DRI R — N 2 BIC K B MEREE & X
5N%. FAHMICIE, @V CPU BIWEE By o rEgEm |
NI NS, BIZIE, 17.6%D CPU BEAEEZENH
% 3.4 GHz & 2.8 GHz D —ATlZ, (17.6/2) = 8.8%D
mEDEIR S NS, JEMREZAZ L, ATY aE—Z2H]
WU T Zs o 5 O RN, EERCTH Wz A2 —2 D
WINEAY I HIVOMRERE A 72, 3.4 GHz & 3.2 GHz
DSOS Z— 2 Tld, AEY ¥ —RHIE U LR
J7AT Tideal ] IGAWENMEFSNTWVS. 3.4 GHz & 3.2
GHz L\ o 7z CPU 8ERIREGEDV NS WHEETE, XE
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1. WE\YI7OAEWU)
(dgemm_alloc)

2. REB/ Y TFADIAE—(U)
(dgemm_pack)

1. WE/ Y I7ORAEWL)
(dgemm_alloc)

2. RER/ Sy T7ADIE—(U)
(dgemm_pack)
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@@ 1. WEB ST DR 00| 03 01| 04
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Fig. 9 dgemm using packed API(reduction of memory copy)
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B 10 SKERESH (A EV 2 E—DHIK)

Fig. 10 Experimental result(reduction of memory copy)

® 2 HEBESR (XEY IE—0HIE) (3.4 GHz, 3.2 GHz)

Table 2 experimental result (reduction of memory copy) (3.4

GHz, 3.2 GHz)
GFLOPs | AU YL 60m 1 (%)
ER )Y 3.50E4+02 | 0.0
AV Y F) (packed API) | 3.47TE+02 | -0.7
QUBR A 3.19E+02 | -8.9
JUFR R (packed API) | 3.56E+02 | 1.6

T LB, CPUREDENNSAET S CPU BIEREH
e (MEREZE) Wb % Bz MU MEREN 21T - 7z
513, HPL O 0t A0 RZZEH T % U
DNTIHADHIBBRD RANCFHERL TS [5]. fHESIEO
ETAT A= TAZDEOREENZEZ, HixZFEH
D CPU MiEHET 2 EREE N UM RZZ2 ¥ 4 % HPL DR
MiZz17->TWa. FHiE 2 OEFEEEEFEDH % CPU
R LIZRETITo T3, bhibhid CPU iEDE
WHBA TS CPU BIERABEGE L LT 20%FEE UMD
VNS WEZEZTED, TOX 7% CPU BIERE B
FEDNVNEOHTY X7 LR MELEZ 5 | & T 72 dIc sk
A== ROSHiZ L, MRz EHT T LIkl
TW5.
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7. BHYIC

CPU RIS X © 4 U B MERER: (CPU SIEA I E0E) O
H BRI, TREAICIS U REH 21T T
T HPL OREZR I 35 T N TE . BilikIdssTll,
CPU BIEE BBV IN S WIGEITIE RN D MR TE
o teh, WM 2T, X'V ¥ —Z2HlE U7z
TIEREM EAOMERE CE 2. TOWOHAZELT, /NS
WEtE/ — REMRES 2LV AT LTI, MERER Loz
DICHEEFRWV R EDNREL 755 Z Ehbhho Tz,

SHOBEE UT, KEBIREITIC K 3 0586E, CPU
FVES AL DE O OFEED O < OWEET B O R
FENBB. Fiz, TOMDT TV r— g 0EEEE SR
ICRIRRGEZ # s, CPU D AFIC K % CPU BifEEE
BB BEEICERNISTET7 ) r— 3 YORFRICD
WT DN D 5.
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